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© WET-PROCESS NONWOVEN FABRIC AND ULTRAFINE POLYESTER RBERS THEREFOR. 



^«© Polyester fibers of type A having a single yarn 
^fineness of up to 1 denier are obtained by melt- 
spinning a copolyester of an intrinsic viscosity of 
j^0.35 to 0.50 containing 0.5 to 7 mol % of a sodium 
f*s5-sulfoisophthalate component and 0.5 to 10 mol % 
of an isophthalic acid component and having main 
Jjj repeating units of ethylene terephthalate to obtain a 
COnonstretched filament, and flow-stretching it with a 
^draw ratio of 5 or more. Polyester fibers of type B 
are obtained by neck-stretching the type A fibers, 
tt" Polyester fibers of type C are obtained by subjecting 
^the type B fibers to limited shrinkage treatment. 
Nonwoven fabric is obtained by cutting at least one 



of these fibers to a length of up to 15 mm and, if 
necessary, compounding the cut fibers with other 
fibers such as regular type polyester fibers, wood 
pulp or glass fibers in an amount of 10 wt.% or 
more, and making a sheet therefrom by the wet 
process. The obtained nonwoven fabric has a soft 
hand and a uniform weave and is improved in 
strength and elongation. 
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DESCRIPTION 

Wet Type Non-woven Fabric and Ultra-fine Polyester 
. Fibers Used for Production thereof 
TECHNICAL FIELD 

The present invention relates to a non-woven fabric 
5 with a favorable soft hand and a superior mechanical 

strength and elongation/ and to polyester fibers able to 
be used for the production of the former. 
BACKGROUND ART 

The^ technique for the production of a wet type 

1 0 non-woven fabric by utilizing chopped fine polyester 
fibers is known in the art, as disclosed in Japanese 
Unexamined Patent Publication (Kokai) Nos. 57-11209/ 
57-16916 or 57-139554. When such fine polyester fibers 
are produced by a conventional process/ problems arise of 

15 a lower productivity due to a low discharge rate of a 
fiber per spinneret and of a high rate fiber breakage 
during the spinning operation due to a finer thickness of 
the fibers, which increase production costs. Moreover, 
the resultant non-woven fabric cannot provide a 

20 satisfactory quality due to many defects generated 

therein during a paper making process, although having a 
• desirable soft hand. 

Methods of obtaining fine polyester fibers through a 
flow drawing process have been disclosed in Japanese 

25 Examined Patent Publication (Kokoku) Nos. 28-617, 
36-20772, 43-16670, 55-6734, and 55-14171, but no 
proposals have been made for the utilization of fibers 
obtained from these processes, as a material for a wet 
type non-woven fabric; because the fine polyester fibers 

30 obtained from a flow drawing process are sticky and have 
a poor openability, and thus many defects tend to occur 
during the paper making process . 

Further, it is known to produce a wet type non-woven 
fabric with undrawn polyester fibers, but the undrawn 

35 polyester fibers obtained from a conventional spinning 
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system have a thickness of at least 1 denier, and if 
thinner fibers are desired, a special quenching device 
must be used in the spinning system, as proposed in 
Japanese Examined Patent Publication (Kokoku) No. 
5 63-17921. Nevertheless, the spinning conditions remain 
unsatisfactory even though such a device is utilized. 
DISCLOSURE OF THE INVENTION 

An object of the present invention is to solve the 
above drawbacks of the prior arts and to provide a novel 
1 o method of producing ultra-fine polyester fibers through a 
flow drawing process, which fibers can be used for 
preparing . a wet type non-woven fabric . 

The above object is achieved by a method according 
to the present invention of producing ultra-fine 
15 polyester fibers, comprising the steps of: obtaining 

undrawn fibers by melt-spinning a co-polyester having an 
intrinsic viscosity of from 0.35 to 0.50, and containing 
repeating units which are composed mainly of 
ethylene-terephthalate containing from 0.5 mol% to 
20 7.0 mol% of 5-sodiumsulfoisophthalic acid and 0.5 mol% to 
10 mol% of isophthalic acid; and flow-drawing the undrawn 
fibers at a draw ratio of more than 5 times . 

In one variant of this method, the ultra-fine 
polyester fibers obtained through the flow drawing of 
25 more than 1.05 times may be further subjected to a neck 
drawing process, to produce more shrinkable fibers. 

The fibers obtained by the neck drawing process may 
be subjected to a shrinking process using a wet heat 
conditioned to contract the fibers by from 2% to 40%, to 
3 0 obtain modified fibers with a lower shrinkage rate. 

The flow drawing process is preferably carried out 
while a polyether block polymer of from 0.02% to 5.0% by 
weight is imparted to the fibers . 

The thus-obtained polyester fibers have a 
35 monofilament thickness of less than 1 denier, preferably 
less than 0.5 denier, more preferably less than 0.3 
denier, and further preferably, have a non-circular cross 
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section with projections on the periphery thereof. 

Another object of the present invention is to 
provide a wet type non-woven fabric with superior 
qualities derived from the characteristics of the 
5 thus-obtained ultra-fine polyester fibers. 

According to a further aspect of the present 
invention, a wet type non-woven fabric is provided 
through a paper making process by using a material 
comprising at least one of three type ultra-fine 

10 polyester fibers A, B and C; the fiber A being prepared 
only thrpugh the flow drawing process, the fiber B being 
prepared further through the neck drawing process after 
passing through the flow drawing process, and the fiber C 
being prepared further through the restricted contraction 

1 5 process after passing through the flow drawing process 

and the neck drawing process; the respective fiber being 
chopped to form staple fibers shorter than 15 mm in 
length, and if necessary, mixed with other fibers at a 
ratio of more than 10% by weight. 

20 An optional two of the fibers A, B, and C are 

preferably selected and mixed with each other at a ratio 
of from 20/80 to 80/20. 

The further fiber mixed with the inventive fibers 
when needed is preferably selected from a group of a 

25 regular type polyester fiber, a wood pulp, and a glass 
fiber. 

Preferably, the obtained non-woven fabric is 
subjected to a calendering process, after the paper 
making, at a temperature higher than 165°C. 

30 As stated above, since the ultra-fine polyester 

fibers according to the present invention is produced 
from a special co-polyester, the higher draw ratio can be 
adopted during the flow drawing process subsequent to the 
spinning process. Therefore, the resultant fibers do not 

35 stick to each other and have an improved openability and 
a preferable dispersibility in water. Such properties 
are suitable for the production of a wet type non-woven 
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fabric . 

Accordingly, the non-woven fabric made from these 
fibers has a uniform appearance and a superior mechanical 
strength and elongation, and a soft hand and a good 
opacity . 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be described in more 

detail with reference to the preferred embodiments 

illustrated in the drawings, wherein 

Figs. 1 through 6, respectively, show an 

enlarged, view of an example of a cross section of an 

ultra-fine polyester fiber according to the present 

invention. 

BEST MODE OF CARRYING OUT THE INVENTION 
According to the present invention, a co-polyester 
having a special composition is utilized. Namely, if an 
undrawn yarn is subjected to a flow drawing process, 
which yam is obtained from a conventional copolyester, 
such as polyethyleneterephthalate, including only a 
5-sodiumsulfoisophthalic acid component, the resultant 
product has less stickiness. Nevertheless, a stable 
production cannot be obtained when the draw ratio is 
high, such as more than 5 times, because the fibers tend 
to be broken and wound around running rollers during the 
spinning, due to even a slight variation of the drawing 
temperature or the drawing speed. Although, in the case 
of a polyethyleneterephthalate including an isophthalic 
acid component, the flow drawability is better and the 
mechanical strength of the resultant fiber is high, the 
fibers are liable to stick to each other during the flow 
drawing process, and thus if the fiber is used for the 
production of the non-woven fabric, a dispersibility in 
water of the fiber is so poor that the quality of the 
obtained non-woven fabric is deteriorated. 

The present inventors found that the utilization of 
a polyethyleneterephthalate containing a 5-sodium- 
sulfoisophthalic acid component and an isophthalic acid 
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component at a particular composition ratio provides an 
extraordinary improvement both of the flow drawability 
and the prevention of stickiness between the respective 
fibers. The 5-sodiumsulfoisophthalic acid component and 
the isophthalic acid component may be either 
simultaneously copolymerized with the 

polyethyleneterephthalate or individually copolymerized 
therewith before being blended with each other. 

Here, the 5-sodiumsulfoisophthalic acid component 
should be contained at a ratio of from 0.5 mol% to 
7 mol%,— preferably from 2.5 mol% to 6 mol%. If the 
content is not more than 0.5 mol%, the flow drawability 
is greatly deteriorated. This is also true when the 
content exceeds the upper -limit of 7 mol% . In the range 
of between 0.5 mol% and 7 mol%, the improvement of the 
flow drawability as well as the prevention of fiber 
adhesion can be attained while using the isophthalic acid 
component in a range of from 0.5 mol% to 10 mol%, whereby 
the mechanical strength of a wet type non-woven fabric as 
a final product can be improved. As for the content of 
the isophthalic acid component, a range of from 2 mol% to 
6 mol% is preferable. If the content is not more than 
0.5 raol%, the flow drawability is extremely lowered, and 
conversely, if more than 10 mol%, the flowability is also 
deteriorated, and further, fiber adhesion occurs even 
though 5-sodiumsulfoisophthalic acid is contained 
therein . 

The polyester used for the present invention should 
contain the above modified component and an intrinsic 
viscosity thereof (in the case of a polyemer blend, the 
value is measured on this blended material) should be 
within a range of from 0.35 to 0.50. If outside of this 
range, the flow drawability is worsened so that a drawing 
of more than five times is impossible. 

According to the present invention, an undrawn yarn 
is obtained from the above co-polyester through the 
conventional melt-spinning process. A cross-sectional 
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shape of the spun fiber may be either circular or 
non-circular/ but the non-circular shape is preferable 
for a smoother flow drawing, because a contact friction 
between fibers is less with the non-circular 
5 cross-sectional shapes than with the circular 
cross-section. Especially, when fibers having 
cross-sectional shapes with sharp projections on the 
surfaces thereof, as shown in Figs. 1 through 24, are 
used as a material for a wet type non-woven fabric, the 
10 resultant non-woven fabric is suitable for a wiping 

cloth, .because the projections are effective for scraping 
stains from a surface. 

The undrawn fibers may be a multi-filament in which 
a plurality of filaments are collected to form a yarn, a 
1 5 mono-filament formed by a single fiber, or a tow forming 
a thicker fiber bundle. 

A first step for obtaining ultra-fine polyester 
fibers according to the present invention is to flow-draw 
undrawn fibers produced through a melt-spinning of the 
20 above co-polyester. 

This flow-drawing process is carried out in a hot 
water bath, in which an oil may be contained, at a 
temperature from 70°C to 100°C, preferably from 78°C 
to 95°C. Within this temperature range, a flow-drawing 
25 can be conducted without molecular orientation. 

As stated before, the undrawn fibers according to 
the present invention have a good f low-drawability and 
can be stably drawn at a draw ratio of more than 5 times. 
The resultant fibers are less adhesive with each other 
30 and have an excellent dispersibility in water. 

It is desirable to add a polyester/polyether block 
co-polymer to the undrawn fibers during the flow-drawing 
process, because the flow-drawing effect and the fiber 
adhesion preventive effect are further enhanced thereby. 
35 Besides these effects, the dispersibility of fibers in 
water is also improved according to the block copolymer 
adhered to the fibers during a wet process for paper 
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making, whereby the product quality is improved. The 
reason for these effects is assumed to be that the block 
co-polymer is dispersedly adhered to the fiber surface 
and functions as a roller intervening between adjacent 
5 fibers, and thus decreasing friction therebetween. Since 
this block co-polymer is dispersed in a micro-particle 
form in a hot water bath, it does not coagulate even when 
heated at a high temperature required for a flow-drawing 
of a polyester fiber. This also is deemed as a factor 

10 resulting in the above effects. 

The, block co-polymer is preferably imparted to the 
polyester undrawn fibers by an oiling means immediately 
after the same has been spun, or to the fibers during a 
flow-drawing process while dispersed in a hot water bath. 

15 The block co-polymer includes polyester /polyether 

block co-polymer composed of terephthalic acid and/or 
isophthalic acid and/or metasodiumsulfonic acid or lower 
alkylester thereof, lower alkyleneglycol and 
polyalkyleneglycol and/or polyalkyleneglycolmonoether, 

20 such as terephthalic acid-alkyleneglycol- 

polyalkyleneglycol, terephthalic acid-isophthalic 
acid-alkyleneglycol-polyalkyleneglycol , terephthalic 
acid-alkyleneglycol-polyalkyleneglycolmonoether, 
terephthalic acid-isophthalic acid-alkyleneglycol- 

25 polyalkyleneglycolmonoether, terephthalic 

acid-metasodiumsulf oisophthalic acid-alkyleneglycol- 
polyalkyleneglycol , terephthalic acid-isophthalic 
acid-raetasodiumsulf oisophthalic acid-alkylenglycol- 
-polyalkyleneglycol . 

30 To enhance the prevention of fiber adhesion during a 

flow-drawing process, a ratio between a terephthalate 
unit and a sum of an isophthalate unit and/or a 
metasodiumsulfoisophthalate unit is preferably from 100:0 
to 50:50 (mol %). To enhance a dispersibility in water 

35 of polyester fibers, the above ratio is particularly 
preferably from 90:10 to 50:50. 

Generally, in this block co-polymer, a ratio between 
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a sum of a terephthalate unit and an isophthalate or 
metasodiumsulfoisophthalate unit, and a 
polyalkyleneglycol unit is from 2:1 to 15:1 (molar 
ratio). To further enhance the prevention of fiber 
5 adhesion during a flow-drawing process and a 

dispersibility of fibers in water, the ratio is 
preferably from 3:1 to 8:1 (molar ratio). 

The alkyleneglycol used for the production of this 
block co-polymer is one having 2 through 10 carbon atoms, 

10 such as ethyleneglycol, propyleneglycol, 

tetramethyleneglycol, decamethyleneglycol . The 
polyalkyleneglycol is preferably a polyethyleneglycol a 
polyethyleneglycol-polypropyleneglycol co-polymer, a 
polyethyleneglycol-polytetramethyleneglycol co-polymer, a 

15 polypropyleneglycol; and a monomethylether , 

monoethylether, and monophenylether of a polyethylene 
glycol, each having an average molecular weight from 600 
to 12,000, preferably from 1,000 to 5,000. Particularly, 
a monoether of polyethyleneglycol is preferably for the 

20 fiber dispersibility in water. 

An average molecular weight of this block co-polymer 
is generally from 2,000 to 20,000, preferably from 3,000 
to 13,000, but this may vary in accordance with a 
molecular weight of polyalkyleneglycol used therefor. If 

25 the average molecular weight is outside of the above 
range, a f low-drawability, a fiber dispersibility in 
water, and a prevention of a fiber adhesion of undrawn 
fibers to which the block co-polymer is applied are poor. 
Preferably, the polyalkyleneglycol used for adjusting the 

30 molecular weight is one in which one of the end groups 

thereof is blocked, such as a monomethyl ether, monoethyl 
ether, or monophenyl ether. 

The block co-polymer is dispersed in water with the 
aid of a surfactant such as an alkali metal salt of 

35 polyoxyethylene alkylphenyl ether phosphate, an alkali 
metal salt of polyoxyethylene alkylphenyl ether sulfate 
and/or ammonium salt thereof, and an alkanol amine salt. 
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The block co-polymer is used in a range of from 0.02% 
to 5.0% in weight relative to polyester fiber according 
to the present invention/ preferably from 0.1% to 3.0%. 

The thus-obtained flow-drawn polyester fiber 
according to the present invention (A type fiber) has a 
high shrinkage of from 40% to 70% in boiling water and 
has a thickness of less than 1 denier suitable for the 
production of a wet type non-woven fabric. The fiber can 
be stably spun as an ultra-fine fiber having a thickness 
of from 0.05 denier to 0.2 denier. As the fiber obtained 
through-* flow-drawing has a molecular orientation of at 
most the same level as that of the undrawn fiber, this 
fiber can be used as a binder for a non-woven fabric, in 
place of the undrawn fiber- Particularly, when a high 
temperature hot press is incorporated in the post process 
for the non-woven fabric, the adhesive effect is 
enhanced . 

As stated above, while the A type fiber itself can 
be used as a material for the production of a non-woven 
fabric according to the present invention, this fiber can 
be given a further improved mechanical strength and 
elongation by further neck-drawing the same after the 
flow-drawing (B-type fiber). The process conditions of 
the neck-drawing may be as same as those adopted in the 
production of the conventional polyester fiber; for 
example, after the flow-drawing, the fiber is neck-drawn 
in hot water kept at a temperature of from 55 °C to 95°C, 
at a draw ratio of more than 1.05 times, preferably from 
1.5 times to 5 times. The obtained B type fiber exhibits 
a higher tensile strength and a lower elongation relative 
to the undrawn fiber, and the handling thereof becomes 
easier in the post process. Nevertheless, the heat 
shrinkage is not greatly improved and remains at a high 
level. Accordingly, this type of fiber is not suitable 
for a usage in which the heat shrinkage is not required 
and/or is not favorable. 

It is known that the neck-drawn polyester fiber 
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should be heat-treated in the relaxed state to enhance a 
stability for heat thereof/ but the fibers are liable to 
be adhered to each other by the heat treatment, which 
deteriorates the dispersibility of the fiber during the 
production of the wet type non-woven fabric according to 
the present invention, and results in a lower quality 
product. The present inventors found that the adhesion 
of the fibers can be avoided, and the fiber shrinkage in 
boiling water can be suppressed below 40%, if the fiber 
is subjected to a restricted contraction treatment 
from 2%.,4:o 40% in a wet heat environment. Namely, after 
the undrawn fiber is subjected to the above flow-drawing 
and neck-drawing, the resultant fiber is subjected to a 
restricted contraction treatment in a hot water bath 
maintained at a temperature of from 50°C to 95 °C, whereby 
a C-type fiber having an improved heat shrinkage is 
obtained . 

The thus-obtained A, B and C type polyester fibers 
according to the present invention have a lower level 
tensile strength and modulus relative to the polyester 
fiber obtained through the. conventional method. This 
makes the hand thereof very soft, and thus the touch of a 
non-woven fabric produced thereby is soft. 

In this connection, the respective fibers through 
the flow-drawing process have a tensile strength of 
about 10% lower than that of the conventional polyester 
fiber, i.e., less than 5 g per 1 denier, while a specific 
weight thereof is smaller than that of the conventional 
polyester fiber and is from 1.250 to 1.375. 

The polyester fibers according to the present 
invention obtained through a flow-drawing process 
(including fibers further subjected to a neck-drawing 
process or a restricted contraction treatment) have a 
thickness of less than 1 denier and a soft hand, and thus 
a non-woven fabric obtained therefrom has a soft touch. 
Particularly, this feature is prominently exhibited when 
the fiber thickness is less than 0.5 denier. 
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If the bulkiness is required, crimps of less 
than 20/25 mm may be imparted to the polyester fiber 
according to the present invention subjected to a 
neck-drawing process through a texturizing treatment. 
5 when the number of the crimps exceeds the above value, 
the quality of the non-woven fabric obtained from the 
fiber is lowered due to the deterioration of the 
dispersibility in water. 

The polyester fiber according to the present 

1 0 invention is cut to staple fibers of shorter than 15 mm 

in length. If the fiber length is longer than 15 mm, the 
dispersibility in water is deteriorated. The shorter the 
fiber length, the better the dispersibility in water 
during the paper making process, which imparts a 

1 5 favorable effect on the obtained non-woven fabric . 

Nevertheless, if the fiber length is too short, such as 
less than 3 mm, the fiber adhesion is liable to occur due 
to a frictional heat generated between a cutter and 
fibers during the cutting process . This phenomena is 

20 remarkable in the fiber subjected only to a flow-drawing 
process. When the undrawn fiber is subjected to a 
flow-drawing process after the application of the 
polyester /poly ether block co-polymer, fiber adhesion of 
the obtained fiber according to the present invention is 

25 prevented during the fiber cutting process due to the 
intervention of this block co-polymer between fibers . 
Also the fiber has an improved dispersibility in water 
during the paper making process. 

As stated before, this block co-polymer is 

30 preferably applied, in an aqueous dispersion, to the 

undrawn fiber prior to or during the flow-drawing, but 
for the above purpose, it may be applied to the fiber 
obtained by the described method before the fiber has 
been cut by the cutter to form staple fibers. 

35 As staple fibers obtained from the A- type fiber 

produced by flow-drawing the undrawn fiber have an 
excellent dispersibility in water and good adhesivity, 
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the non-woven fabric obtained therefrom while mixed with 
other fibers through a wet paper making process has less 
unevenness and an excellent adhesive strength, 
elongation, and opacity. 
5 As staple fibers obtained from the B-type fiber 

produced by flow-drawing the undrawn fiber and then 
neck-drawing the same have improved mechanical properties 
such as a high tensile strength and low elongation, they 
are suitable for the production of a printer paper for an 

10 information instrument, an adhesive label, a wall paper, 
a filter^ a wiper, a towel, a tissue paper or the like. 

As staple fibers obtained from the C-type fiber 
produced by flow-drawing and neck-drawing the undrawn 
fiber and then subjecting -the same to a restricted 

1 5 contraction treatment have an improved dimensional 

stability against heat at the same level as that of the 
conventional low shrinkage fiber, the non-woven fabric 
produced therefrom forms no shrinkage unevenness even 
though subjected to the heat treatment. 

20 These staple fibers according to the present 

invention are used for the production of a wet type 
non-woven fabric while mixed with other fibers to an 
extent in which the common feature thereof, i.e., a soft 
hand, is effective in the quality of the resultant 

25 product; namely, at a ratio of more than 10 weight %, 
preferably more than 30 weight %. 

As stated before, the thickness of these fibers is 
less than 1 denier, preferably less than 0.5 denier. 
Since the number of constituent fibers increased in a 

30 non-woven fabric obtained, the entanglement between 

fibers becomes dense, whereby the mechanical properties 
thereof, such as tensile strength and elongation is 
improved, and further, the concealability, which is 
indispensable as a filter, is also enhanced. Moreover, 

3 5 the absorbability is improved due to the capillary action 
caused by the interstices between fibers, and a soft 
touch is obtained due to the lowering of the fiber 
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bending stiffness. 

When the fiber surfaces are covered by the 
po lyes ter/po lye ther block co-polymer, the dispersibility 
of the fiber in water is further enhanced during the wet 
type paper making system and the qualities of the 
non-woven fabric, especially the tensile strength, 
elongation and opacity, are greatly improved. As this 
block co-polymer has a good affinity with the polyester 
fiber according to the present invention, it still 
remains on the fiber surfaces at a ratio of from 
0.03 weight% to 0.15 weight%, even after the same has 
been subjected to the paper making process, which 
improves the fabric qualities, particularly the 
absorbability and soft touch. 

When the polyester fiber according to the present 
invention has a non-circular cross-section with 
projections on the periphery thereof as illustrated in 
Figs. 1 through 6, the obtained non-woven fabric is 
suitable for the preparation of a wiping cloth, because 
these projections provide a wiping action. 

When a non r woven fabric is produced from the 
polyester fiber according to the present invention, 
preferably at least two types of the fibers are selected 
from the above type fibers and mixed with each other, and 
according to this mixed use, the characteristics of the 
respective fibers are developed in a well-balanced manner 
in the resultant non-woven fabrics . 

The mixed ratio is preferably from 20/80 to 80/20 in 
weight, more preferably from 40/60 to 60/40 in weight, in 
either a combination of A/B, B/C, or C/A. 

Other fibers to be mixed with the polyester fibers 
according to the present invention includes synthetic 
fibers, such as regular type highly oriented polyester 
fibers not produced through a flow-drawing process, 
polyvinyl alcohol fibers, polyacrylic fibers, polyolefin 
fibers, polyamide fibers, polyvinylchloride fibers; 
regenerated fibers such as rayon, inorganic fibers such 
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as glass fibers; and natural fibers made from wood pulp. 
Of these, the wet type non -woven fabric in which wood 
pulp or glass fibers constitute the substantial part and 
the polyester fibers according to the present invention 
are mixed therewith has a superior mechanical strength 
relative to that of a non-woven fabric lacking the latter 
fibers. This is because the copolyester composing the 
fibers according to the present invention has a high 
durability to water as well as a good affinity to wood 
pulp or glass fibers . 

The, non-woven fabric according to the present 
invention may be subjected to a hot press treatment with 
the aid of calender rolls, if necessary, whereby the 
mechanical strength thereof is further enhanced. 
Particularly, the non-woven fabric becomes a film-like 
structure having numerous micro-pores therein, when 
tre.ated above 165 °C. This product can be used in the 
commercial printing field, such as a poster, an envelope 
or a card, and a field in which a laminated sheet of a 
wet type non-woven fabric and a polyethylene film has 
been conventionally used, such as a map, a book, a 
peeling paper, a wrapping paper, or an electric 
insulator. 

As stated above, a wet type non-woven fabric 
obtained by using, as part of material thereof, the 
polyester fibers according to the present invention has a 
softer hand, a higher mechanical strength, and a better 
water absorption relative to the conventional product. 
Suitable uses thereof are, for example, a PPC paper, a 
continuous slit paper, a thermal transfer recording 
paper, an ink- jet color recording paper; a sticky label, 
a seal, a sticky tape, a wall paper, a decorative 
material, a food wrapping paper, various filter papers, 
such as, for an air cleaner, an oil filter, an air 
filter, a liquid filter, a domestic filter (a tea bag, a 
coffee filter, oil straining paper, and an electric 
cleaner filter); an anti -corrosive paper, an anti-insect 
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paper, a paper diaper, a disposable wiper, a medical 
paper, and a cosmetic paper. Particularly, it is 
suitable for those of a thin type having a fine texture. 
Examples 

The advantages and the features of the present 
invention will be more apparent from the following 
examples of the present invention: 

In these examples, the respective characteristics of 
fibers and non-woven fabrics were measured as follows: 

1. Flow-drawability 

~ . A filament breakage and a fiber winding around 
rolls occurring during a flow-drawing process were 
estimated at three levels; excellent, good, and not good. 

2. Dispersibility in water 

The dispersing state of fibers mixed in water 
at a ratio of 0.5 weight% was estimated through 
observation by the naked eyes in four ranks; excellent, 
good, usual, and not good. 

3 . Hand 

The hand was estimated through the organoleptic 
test in which a test piece of the non-woven fabric 
(paper) is compared to a standard selected from one test 
group of similar examples. 

In this connection, the standards for the 
respective experiment groups are as follows: a product 
of experiment 6 for the group consisting of examples 1 
through 19; a product of experiment 24 for the group 
consisting of experiments 20 through 24; a product of 
experiment 25 for the group consisting of experiments 25 
through 29; and a product of experiment 31 for the group 
consisting of experiments 30 through 36. 

4 . Appearance 

The evenness of the appearance of the non-woven 
fabric was estimated through the organoleptic test by the 
naked eye at two levels; good and usual. 

5 . Strength 

The longitudinal and transverse breakage 
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strengths were measure by a constant speed type tensile 
tester under the conditions defined in JIS-P-8113. An 
average value of the two values was used as a measure of 
the strength. 

6 . Elongation 

The longitudinal and transverse breakage 
elongations were measured by a constant speed type 
tensile tester under the conditions defined in 
JIS-P-8113. An average value of the two values was used 
as a measure of the elongation. 

7. -., A basic weight and a thickness of the non-woven 
fabric were measured in accordance with JIS-P-8118, by 
which a density thereof was determined by the following 
equation : 

Density ■ Basic weight/ 

3 

(Thickness x 1000) g/cm 
In this regard, the higher the density, the 
greater the improvement of the concealability of the 
non-woven fabric. 

8. Water absorbability 

Two kinds of test pieces were prepared along 
the longitudinal and transverse directions of the 
non-woven fabric in accordance with Clemm's method 
defined in JIS-P-8141. One end of the respective test 
piece was dipped in water for 1 minute, and the height of 
water absorbed and elevated through the test piece was 
measured. An average value of the two was determined. 

9. Wiping property 

A sample of dirt was prepared by blowing 
tobacco smoke onto a glass plate for 48 hours while a 
test piece of the non-woven fabric was wound around the 
surface of a plastic cylinder 10 cm* x 5 cm with a weight 
of 200 g. The cylinder coated with the test piece was 
placed on the sample of dirt and slid on the glass plate 
in a reciprocative manner only once at a stroke of 20 cm 
while not allowing the cylinder to rotate, so that the 
dirt is wiped from the glass plate by the test piece. 
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The wiping property was estimated by the comparison of 
the dirt on the glass plate before and after the above 
wiping test, by the naked eye. 

10. Dielectric breakdown voltage 
5 in accordance with JIS-C-2110, the dielectric 

breakdown voltage of the non-woven fabric was measured by 
using stainless steel electrodes at a temperature of 20 °C 
and a relative humidity of 65%. 

Example 1 

10 Fibers were spun at a rate of 900 m/min at 270 °C 

from a polyethylene-terephthalic polyester having an 
intrinsic viscosity of 0.4 and copolymerized with 
5-sodiumsulf oisophthalic acid and isophthalic acid at 
various ratios, through a spinneret with 900 holes while 

15 melted at a temperature of 290°C. During spinning, an 

aqueous dispersing solution of polyester/polyether block 
polymer (hereinafter referred to as an oil X) was 
imparted as a spinning oil to undrawn fibers, as a 
spinning oil. 

20 The oil X was an aqueous dispersion having an 

effective component of 10% in which terephthalic 
acid/isophthalic acid/ethyleneglycol/polyethyleneglycol 
co-polymer (terephthalic unit : isopthalic unit = 70:30, 
terephthalic unit + isophthalic unit : polyethyleneglycol 

25 unit = 5:1, a molecular weight of polyethylene = 2,000, 

an average molecular weight of block co-polymer = 10,000) 
and a surfactant POE (10 mol) nonylphyenylether sulfate 
potassium salt combined at a ratio of 80:20. 

Under the same conditions, except for replacing the 

30 spinning oil by POE (10 mol) nonylphenylether sulfate 
potassium salt (hereinafter referred to as an oil Y) , 
other undrawn fibers were obtained. 

Tows were formed from the respective undrawn fibers, 
which then were flow-drawn in a hot water bath kept 

3 5 at 90 °C, at various draw ratios so that the total 

thickness of the resultant tow becomes 600,000 denier. 
Thus, various tows, each having different monofilament 
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thickness were obtained. In the hot water bath, the oil 
X or Y the same as that used when the respective undrawn 
fibers have been spun was added to a 0.3% concentration. 

Then the drawn tow was passed through a dipping bath 
5 in which the same oil as that used during the 

flow-drawing is added, so that the effective component of 
0.4 weight% in oil X or that of 0.2 weight% in oil Y is 
adhered to the tow. The thus -obtained tows were cut to 
various staple lengths so that polyester fibers A-l 

10 through A-ll listed in Table 1 were formed. Of these, 
the A-type polyester fibers and the comparative fibers 
thereto are included. 

As apparent from this table, the comparative fibers 
A-7 and A-9 through A-ll produced from the co-polyester 

1 5 not included within the scope of the present invention 
have an inferior f low-drawability, which results in an 
unstable production accompanied by many fiber breakages . 
In the case of the comparative fiber A-8 produced from 
the polyester copolymerized with isophthalic acid only, 

20 the f low-drawability thereof was no problem but the 

fibers thus-obtained were adhesive with each other and 
had an inferior dispersibility in water. 

Also the comparative fibers A-3 having a staple 
length of 20 mm had problems in the dispersibility in 

25 water and were unsuitable for the production of a wet 
type non-woven fabric. 

Conversely, example fibers A-l, 2, 4, 5 and 6 within 
the scope of the present invention were superior in both 
the f low-drawability and the dispersibility in water. 

30 Particularly, the oil X gave a better result relative to 
the oil Y. 
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Example 2 

Material was prepared from polyethylene- 
terephthalate having an intrinsic viscosity of 0.35 and 
copolymerized with 5-sodiumsulfoisophthalic acid of 
5 4 mol% and polyethylene-terephthalate having an intrinsic 
viscosity of 0.60 and copolymerized with isophthalic acid 
of 8 mol%, both of which are mixed together so that 
5-sodiumsulfoisophthalic acid component and isophthalic 
component were blended at various ratios as listed in 

10 Table 2. Undrawn fibers were spun from the material 

under the same conditions as those in Example 1, which 
fibers were flow-drawn and cut to staple fibers, and thus 
the respective fibers A- 12 through A-15 were obtained as 
listed in Table 2. 

15 As apparent from the Table, the example fibers A-12 

and A-13 exhibited superior results both in the 
f low-drawability and dispersibility in water, in which 
fibers the ratio of 5-sodiumsulfoisophthalic acid 
component and isophthalic acid component in the blended 

20 composition is included in the scope of the present 
invention . 
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Example 3 

Undrawn fibers were obtained from the same material 
and under the same conditions as those of fibers A-l 
through A-6 in Example 1. The undrawn fibers were 
flow-drawn at various draw ratios, then neck-drawn in a 
hot water bath kept at 65°C, and the drawn tows were cut 
to form the B-type fibers B-l through B-4 according to 
the present invention as listed in Table 3. 
Particularly, the fiber B-4 had a cross-section as shown 
in Fig. 1, because a spinneret with a cross-shaped 
spinning, hole was used . 



CI 3 0 39t» 771 A1 



- 23 - 



M 
h 
a 

a 
■ 


Invention 
Invention 
Invention 
Invention 


►» 

u 

•#* 

•H X 
M • 

•O U 

M a 
a » 

U 

a e 
o. ^ 
a 
^4 

a 


U U 4J 

a c a 
a a a 

tH <-l -O H 
iH a-4 O f-l 

a e o e 

a a o o 

MM M 


K 

*> 
•*4 
p4 
* -1 

o -a 
m a 
•» * 
a 

VI 

•o 


WW u 

o a a 
a a a 

•-I f-< *a f-i 

r4 r) O r4 

a a o a 

o a a a 

& & U 


fiber 


.a 

p — - 

c a 

a w 

J 


n n n «-i 


• 

M 
ft 
-«•» 
W 

CO 


h 
a 

•H 

e 

a 

a 


— < m «o cn 
o o e o 


M 
•ri 


u «■» 

C K 

a u 

i i 

•a* 


* * N T 
O © O O 


o 


a 

p. 


X X J~ X 


:tlon 
nent 


o 

u 
a 

as 




a u 
u a 
u a 

a k 
o u 
u 


o. — 
a u 
a • 

(-> — 




* 
a 

(4 

•a 


o 

*4 
KJ 

a 

at 


cn « tr, 

O N N N 
M — • — i ~f 


M 
ci 
a 


cu — 

a o 
a • 

f- — 


«> «i n «i 
*o *o %o VO 


'draw 


o 

•wi 
U 

a 

PS 


o «■» «n o 
in «o *o e> 


* 
o 

tU 


cu — 
B U 
a • 

t-i w 


o o o o 
<x a> e> o\ 


a 
o 

•A 
U 




o o o o 


1 Conpoti 


M 

•< -J 
11 O 
_B 


r> «n m «■> 


M 
• 

n 
5. 
f-i 
o 


P. M 
Ht f-l 

v» o 
a 


n n n o 


u 
a 

<a 

-H 
PU 


h n n ^ 
■ ill 
n n A oa 



EP 0 396 771 A1 



- 24 - 

Example 4 ■ 

Undrawn fibers were obtained in the same manner as 
in Example 3, and after the neck-drawing, subjected to a 
restricted contraction treatment in a hot water bath kept 
at 90°C, and were then cut to form the C-type fibers C-l 
through C-3 according to the present invention as listed 
in Table 4. 
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Example 5 • 

Polyethylene-terephthalate chips having an intrinsic 
viscosity of 0.64 were melted at 300°C and spun through a 
spinneret with 3,000 spinning holes, and taken up at a 
5 rate of 1,000 m/min as an undrawn tow of 1,200,000 total 
denier- The tow was neck -drawn at a draw ratio of 
2.6 times in a hot water bath kept at 65 °C, and then 
shrunk in a free state in the atmosphere kept at 140 °C to 
form a drawn tow having a monofilament thickness 

10 of 0 . 5 denier . The two was cut to staple fibers having a 
length -of 5 mm. The thus-obtained fiber is referred to 
as the regular type polyethylene-terephthalate fiber R-l 
in Table 5. In this regard, the oil Y was used during 
the spinning and drawing processes. 

15 Moreover, the undrawn tow was cut to staple fibers 

5 mm in length prior to being subjected to the drawing 
process, to form another fiber R-2. 

These fibers R-l and R-2 were mixed with the 
respective fibers obtained in Tests 1 through 4 and used 

20 as a material for the production of a wet type non-woven 
fabric. As apparent from Table 5, the dispersibility in 
water of these fibers remained at a good level without 
problems in practical use, even though slightly inferior 
to those of the polyester fibers of A, B and C-types 
according to the present invention. 
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Example 6 ■ 

Materials for the production of a wet type non-woven 
fabric were prepared by mixing the respective fibers 
obtained from Examples 1 through 5 at various ratios with 
wood pulp or glass fiber. The respective material was 
dispersed in water so that a fiber concentration becomes 
less than 0.4 weight%, and was fed to a cylindrical net 
type paper making machine and dried and heat-treated 
at 120°C by a yankee drier to form a wet type non-woven 
fabric having a basic weight of 50 through 80 g/cm 2 . 

In-4:his connection, in experiments 37 through 40, a 
calender finish was further applied to the non-woven 
fabric, after being subjected to the dry/heat treatment, 
at 200°C under a pressure of 200 kg/cm and at a conveying 
rate of 1.9 m/min. 

The mixture ratios of fibers in the respective 
experiments and properties of the non-woven fabrics 
thus-obtained are listed in Table 6 . 

According to experiments 1 through 9, the non-woven 
fabrics mixed with the flow-drawn polyester fibers 
according to the present invention having a monofilament 
thickness of less than 1 denier have a uniform appearance . 
and a soft hand, and an improved mechanical strength and 
water absorption. Particularly, the non-woven fabric in 
accordance with experiment 1, in which the A- type fibers 
having a monofilament thickness of 0.2 denier are mixed, 
is superior both in the strength and water absorption. 
Conversely, the non-woven fabric according to 
experiment 4, in which the A- type fibers having a 
monofilament thickness of 1.2 denier are mixed, and those 
according to experiments 6 and 7, in which the polyester 
fibers not flow-drawn were mixed, exhibit a hard hand and 
low values both in the mechanical strength and the water 
absorption. In experiment 9, since the adhesive fiber 
R-2 acts as a binder between the C-type fiber according 
to the present invention and the regular type 
polyesthylene-terephthalate fiber R-l, both non-adhesive, 
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the non-woven fabric has an excellent strength and water 
absorption, due to the characteristics of the C-type 
fiber. 

Experiments 10 through 14 are embodiments in which 
5 the non-woven fabric is formed only from either two of 
the A, B, and C-type fibers. In these cases, it is 
characteristic that the non-woven fabric according to the 
present invention, in which the A- type fiber is mixed, 
has higher strength and elongation values . 

1 0 Experiments 15 through 19 are the embodiments in 

which t.hfs non-woven fabric is formed from either two of 
the A, B, and C-type fibers mixed with the regular type 
polyethylene-terephthalate fiber . 

Experiments 20 through 24 are the embodiments in 

1 5 which the wood pulp is used as one of the materials . It 
will be apparent that the non-woven fabric mixed with the 
fiber according to the present invention has a soft hand 
as well as a higher strength. 

Experiments 25 through 27 are the embodiments in 

20 which glass fiber having an average diameter of 0.5 mm 
(glass wool) is used as the other fiber. 

According to experiments 28 and 29, only a glass 
fiber is used for the wet type paper making, without the 
use of the fibers of the present invention. The paper 

25 making, however, was impossible due to a lack of 
adhesiveness . 

Experiments 30 through 36 are the embodiments in 
which the wiping properties of non-woven fabrics, each 
produced from one of the A, B and C type fibers obtained 

30 through a flow-drawing process and blended with the 
regular type polyethylene-terephthalate fiber, were 
compared with each other. According to these 
experiments, it will be apparent that the non-woven 
fabric including the fiber within the scope of the 

35 present invention of more than 10 weight% exhibits an 
excellent wiping property. Particularly, as shown in 
Experiment 4, the non-woven fabric including the fiber 
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having a cross-section illustrated in Fig. 1 exhibits a 
superior property. 

Experiments 37 through 40 are the embodiments in 
which the breakdown voltages of non-woven-f abrics , each 
5 produced from one of the A and B type fibers according to 
the present invention, blended with the regular type 
polyethylene-terepthalate fiber in various ratios, were 
compared from each other, after the same have been 
subjected to a calendering process . It will be apparent 
1 0 from the results that a higher breakdown voltage is 

obtained, when the blend ratio is more than 10 weight%. 
This is because the non-woven fabric has a uniform 
composition and has less micro-pores on the surface 
thereof . 
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EFFECTS OF THE INVENTION 

As state above, according to the present invention, 
a co-polyester having particular compositions is used as 
a material for producing undrawn fibers having a good 
f low-drawability, which are subjected to a flow-drawing 
process, cut to staple fibers, then mixed with other 
fibers in predetermined ratios to form a material for the 
production of a wet type non-woven fabric. The non-woven 
fabric thus -obtained has a softer hand, a more uniform 
appearance, and better mechanical ■ properties relative to 
those of, the conventional fabrics. 
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CLAIMS 

1. A method of producing ultra-fine polyester 
fibers, comprising the steps of: obtaining undrawn 
fibers by melt-spinning a co-polyester having an 
intrinsic viscosity of from 0.35 to 0.50, and having 
5 repeating units composed mainly of ethylene-terephthalate 
that contains from 0.5 mol% to 7.0 mol% of 5-sodium- 
sulfoisophthalic acid and from 0.5 mol% to 10 mol% of 
isophthalic acid; and flow-drawing the undrawn fibers at 
a draw ratio of more than 5 times. 
10 2 — , A method as defined in claim 1, wherein the 

polyester fibers are further neck-drawn at a draw ratio 
of more than 1.05 times after the flow-drawing. 

3. A method as defined in claim 1, wherein the 
polyester fibers are further neck-drawn at a draw ratio 

15 of more than 1.05 times after the flow-drawing, and then 
are subjected to a restricted contraction treatment in 
which the fibers are shrunk by 2% through 40% in length 
in a wet heat environment. 

4. A method as defined in any of claims 1 

20 through 3, wherein the flow-drawing is carried out while 
a polyether block co-polymer is imparted to the undrawn 
fibers at a ratio of from 0.02 weight% to 5.0 weight %. 

5. A polyester fiber obtained from the method as 
defined in any of claims 1 through 3, wherein the fiber 

25 thickness thereof is less than 1 denier. 

6. A polyester fiber as defined in claim 5, 
wherein the fiber thickness thereof is less 

than 0.5 denier. 

7. A polyester fiber as defined in claim 5, 

30 wherein the cross-section thereof has a projection or 
projections on the periphery thereof. 

8. A wet type non-woven fabric produced from fiber 
material comprising one of the ultra-fine polyester 
fibers obtained through a flow-drawing process only 

3 5 (referred to as "A" type fiber), through a flow-drawing 
and a neck-drawing (referred to as "B" type fiber), and 
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through a flow-drawing, a neck-drawing and a restricted 
contraction treatment (referred to as "C" type fiber), 
which are cut to staple fibers having a length of less 
than 15 mm and mixed, if necessary, with a fiber or 
5 fibers other than said three (referred to as "other 

fibers") at a ratio of more than 10 weight% relative to 
the other fibers. 

9 . A wet type non-woven fabric as defined in 
claim 8, wherein any two of the A, B, and C-type fibers 
10 are mixed with each other at a ratio of from 20/80 
to 80/2A. in weight. 

10. A wet type non-woven fabric as defined in 
claim 8, wherein the other fibers are selected from a 
group of the regular type .polyester fiber, wood pulp, and 

15 a glass fiber. 

11 . A wet type non-woven fabric as defined in 
claim 8, wherein a half-finished non-woven fabric 
obtained from a paper making process is subjected to a 
calendering treatment at a temperature of higher 

20 than 165°C. 
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February .28 , 1990 

TO THE INTERNATIONAL BUREAU OF THE WORLD 
INTELLECTUAL PROPERTY ORGANIZATION 
34, Chemin des Colorabettes 
1211 Geneva 20, Switzerland 

ART. 19 AMENDMENT 

International Application No. PCT/JP89/01111 

(Our Ref : 7516PCT) 

Agent 

(Name) Ishida Takashi rIP^ 

(ft*) (7751) m ffl « ig'Hp 

(Address) A. AOKI & ASSOCIATES 

Seiko Toranoraon Bldg. , 8-10, Toranomon 
1-chome, Minato-ku, Tokyo 105 Japan 

The applicants request amendment of the claims of 
the present internatiional application, based on Article 
19, of the PCT, and transmit herewith newly amended 
claims. We believe the amendment do not go beyond the 
disclosure in the original international application. An 
outline of the amendments is as follows. 

Original claim 4 is amended so as to 
correct the mistypes. 
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EXPLANATION BASED ON ARTICLE 19 (1) OF THE PCT 

Claims described on the replacement papers are 
related to the original claims as follows: 

(1) Claims 1 through 3 and 5 through 11 are the 
same as before. 

(2) In claim 4, — polyether — is replaced by 
"polyester/polyether" . 
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(Replacement) 
CLAIMS 

1. A method of producing ultra-fine polyester 
fibers , comprising the steps of : obtaining undrawn 
fibers by melt-spinning a co-polyester having an 
intrinsic viscosity of from 0.35 to 0.50, and having 
5 repeating units composed mainly of ethylene-terephthalate 
that contains from 0.5 mol% to 7.0 mol% of 5-sodium- 
sulfoisophthalic acid and from 0.5 mol% to 10 mol% of 
isophthalic acid; and flow-drawing the undrawn fibers at 
a draw ratio of more than 5 times. 
10 2. A method as defined in claim 1, wherein the 

polyester fibers are further neck-drawn at a draw ratio 
of more than 1.05 times after the flow-drawing. 

3. A method as defined in claim 1, wherein the 
polyester fibers are further neck-drawn at a draw ratio 

15 of more than 1.05 times after the flow-drawing, and then 
are subjected to a restricted contraction treatment in 
which the fibers are shrunk by 2% through 40% in length 
in a wet heat environment. 

4. (Amended) A method as defined in any of 

20 claims 1 through 3, wherein the flow-drawing is carried 
out while a polyester/polyether block co-polymer is 
imparted to the undrawn fibers at a ratio of from 
0.02 weight% to 5.0 weight% . 

5. A polyester fiber obtained from the method as 
25 defined in any of claims 1 through 3, wherein the fiber 

thickness thereof is less than 1 denier. 

6 . A polyester fiber as defined in claim 5 , 
wherein the fiber thickness thereof is less 

than 0.5 denier. 
30 7. A polyester fiber as defined in claim 5, 

wherein the cross-section thereof has a projection or 

projections on the periphery thereof. 

8. A wet type non-woven fabric produced from fiber 

material comprising one of the ultra-fine polyester 
35 fibers obtained through a flow-drawing process only 
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(referred to as "A" type fiber), through a flow-drawing 
and a neck-drawing (referred to as "B* type fiber), and 
through a flow-drawing, a neck-drawing and a restricted 
contraction treatment (referred to as "C" type fiber), 
5 which are cut to staple fibers having a length of less 
than 15 mm and mixed, if necessary, with a fiber or 
fibers other than said three (referred to as "other 
fibers") at a ratio of more than 10 weight% relative to 
the other fibers . 
10 9. A wet type non-woven fabric as defined in 

claim 8.,., wherein any two of the A, B, and C-type fibers 
are mixed with each other at a ratio of from 20/80 
to 80/20 in weight. 

10. A wet type non-woven fabric as defined in 
15 claim 8, wherein the other fibers are selected from a 

group of the regular type polyester fiber, wood pulp, and 
a glass fiber. 

11. A wet type non-woven fabric as defined in 
claim 8, wherein a half -finished non-woven fabric 

20 obtained from a paper making process is subjected to a 
calendering treatment at a temperature of higher 
than 165 °C. 
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